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1 . [71 The applicant is hereby notified that the International search report and the written opinion of the International Searching 

Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: ...,„, „ . 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 
When' The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 

121 1 Geneva 20, Switzerland, Fascimlle No.: (41-22) 740.14.35 
For more detailed instructions, see the notes on the accompanying sheet. 

2. PI The applicant is hereby notified that no international search report will be established and that trie declaration under 

J Article 17(2)(a) to that effect and the written opinion of the International Searching Authonty are transmitted herewith. 

3. [~J With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

I - ! the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant - s request to forward the texts of both the protest and the decision thereon to the designated Offices. 
[~J no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication>anotlce of withdrawa of the international 
application, or of the priority claim, must reach the international Bureau as provided in Rules 90b/s.1 and 90i>/s.3, respectively, 
before the completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
InternaUonal Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 
Within 

examination 

date (in some Offices even later); otherwise, the applicant 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 



in 19 months from the priority date, but only in respect of some designated Offices, a demand for international p eHminary 
nination must be filed If the applicant wishes to postpone the entry into the national phase un II 30 months from the prionr/ 
/in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 



priority d: 

demand is filed within 19 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rljswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70)340-3016 



Authorized officer , 

DOGKET DATE, 
Anna Gu^Exn.-! , ■ • ; 
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Form PCT/ISA/220 (January 2004) 



f>\XF- \ •rj/j f 6 notes °" accompanying snee <) 



NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basio instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between theBe Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article', "Rule", and "Section" refer to theprovisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims undw Article 1 9 except where, e.g. the applicant wants the latter to be published 
(or the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



i not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/iB filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement Bheet must be submitted for each sheet of the daimB which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim "» 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the international application is to be published. 




The amendments must be submitted with a letter. 



The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
international application Is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 



Notes to Form PCT/ISA/220 (first sheet) (January 1 994) 
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NOTES TO FORM PCT/ISAy220 (continued) 



fiv) 

M 



2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 ]: 
■Claims 1 to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claimB and 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International application Is to be published. 
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Applicant's or agent" s file reference 
297/177 PCT 


FOR FURTHER 

ACTION aswe « 


see Form PCT/ISA/220 
as, where applicable, item 5 below. 


International application No. 
PCT/US2004/03642S 


International filing date (day/month/year) 
01/11/2004 


(Earliest) Priority Date (dayjmonth/year) 
30/10/2003 


Applicant 






NORTH CAROLINA STATE UNIVERSITY 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 4 sheets. 

[x] It Is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 





| I The international search was carried out on the bas 
L — ' this Authority (Rule 23.1 (b)). 

With regard to any nucleotide and/or amino acid sequen 


s of a translation of the international application furnished to 
;e disclosed in the international application, see Box No. I. 


□ 


Certain claims were foun 


d unsearchable (See Box II). 




□ 


Unity of invention is lack 


ing (see Box 111). 




With rega 

m 
□ 


rd to the title, 
the text is approved as su 
the text has been establish 


mitted by the applicant. 

ed by this Authority to read as fo 


lows: 



With regard to the al 

[xj the text Is approved as submitted by the applicant 

HI the text has been established, according to Rule 38.2(b), by this Authority as It appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

, With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. lb 

| | as suggested by the applicant. 

| | as selected by this Authority, because the applicant failed to suggest a figure. 
fx] as selected by this Authority, because this figure better characterizes the invention. 

b. Q none of the figures is to be published with the abstract. 
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Palenl Classification (IPC) or to both national . 



B. FIELDS SEARCHED 



m documentation to the extent that such dc 



ts are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search le 

EPO-Internal , WPI Data, PAJ, BIOSIS, EMBASE, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with im 



LOWE L B ET AL: "Laser-induced 

temperature jump electrochemistry on gold 

nanoparticle-coated electrodes" 

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY, 

AMERICAN CHEMICAL SOCIETY, WASHINGTON, DC, 

US, 

vol . 125, no. 47, 

26 November 2003 (2003-11-26), pages 
14258-14259, XP002316112 
ISSN: 0002-7863 
the whole document 



Further documents are listed in the c< 



10 1 



rs are listed in annex. 



1 Special categories of cited documents : 



defining the genera] state of the art which Is not 

considered to be of particular relevance 
'E* earlier document but published on or after the International 
filing date 

'L" document which may throw doubts on priority c!aim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 



or priority date and not in conflict with thi . . 
cited to understand the principle or theory underlying the 
invention 

;■ document of particular relevance; the claimed invention 
" sred novel or cannot be considered to 
ve step when the document is taken alone 
"Y* document of particular relevance; the claimed invention 

cannot be considered to involve an Inventive step when the 
document is combined with one or more other such docu- 
ch combination being obvious to a person skilled 

le patent family 



Date of the actual completion of the inl 

16 March 2005 



Date of mailing of the int 



23/03/2005 



ie and mailing address of the ISA 

European Patent Office, P.B. 5818 Pat 
NL-2280HVRijSWi]k 
Tel. (+31-70) 340-2040, Tx. 31 651 e| 
Fax (+31-70) 340-3016 
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C(Contlnuation) DOCUMENTS CONSIDERED TO Bl 



Citation of document, with indication, where appropriate, of the relevant passages 



PARK S-J ET AL: "ARRAY-BASED ELECTRICAL 
DETECTION OF DNA WITH NANOPARTICLE PROBES" 
SCIENCE, AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, , US, 
vol. 295, 22 February 2002 (2002-02-22), 
pages 1503-1506, XP001160895 
ISSN: 0036-8075 
the whole document 

W0 99/51778 A (CALIFORNIA INSTITUTE OF 
TECHNOLOGY; BARTON, JACQUELINE; HILL, 
MICHAEL; ) 14 October 1999 (1999-10-14) 
the whole document 

W0 98/04740 A (NORTHWESTERN UNIVERSITY; 
MIRKIN, CHAD, A; LETSINGER, ROBERT, L; 
MUCIC,) 5 February 1998 (1998-02-05) 
see whole doc. esp. claims and figures 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43W&1) 



(eform PCT/ISA/210 (second sheet) 



Applicant's or agent's file reference 

see form PCT/ISA/220 



FOR FURTHER ACTION 

See paragraph 2 below 



PCT/US2004/036426 



International filing date (day/month/year) 
01.11.2004 



Priority date (day/month/year) 
30.10.2003 



International Patent Classification (IPC) or both national classification and IPC 
C12Q1/68 



Applicant 

NORTH CAROLINA STATE UNIVERSITY 



1 . This opinion contains indications relating to the following items: 



I Box No. I Basis of the opinion 



□ Box No. II 

□ Box No. Ill 

□ Box No. IV 
M Box No. V 



relty, inventive step and industrial applicability 



Priority 

Non-establishment of opinion with regard tc 
Lack of unity of invention 

Reasoned statement under Rule 43o/s.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

□ Box No. VI Certain documents cited 

□ Box No. VII Certain defects in the international application 

□ Box No. VIII Certain observations on the international application 
FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1fa/s(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form PCT/ISAS20 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISA/220. 

For further details, see notes to Form PCT/ISA520. 



Name and mailing address of the ISA: 




Authorized Officer 




/jm European Patent Office 
JS// D-80298 Munich 

Tel. +49 89 2399 -OTx: 523656 

Fax: +49 89 2399 - 4465 


epmu d 


Mueller, F 

Telephone No. +49 89 2399-7722 


(!) 



Form (PCTASAE37) (Cover Sheet) (January 20D4) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/US2004/036426 



Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3 □ In addition, in the case that more than one version or copy of a sequence listing and/br table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 



Form PCT/lSA/237 (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCTAJS2O.O4036426 



Box No. V Reasoned statement under Rule 43D/S.1 (a)(1) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 



International application No. 
PCT/US2004/036426 



Re Item V. 

1 Reference is made to the following documents: 

D1 : PARK S-J ET ALSCIENCE, vol. 295, 22 February 2002, pages 1 503-1 506 
D2: WO 99/51 778 A 
D3 : WO 98/04740 A 

The subject-matter of claim 1 is not inventive (Article 33(3) PCT). 
Present claim 1 describes a method for detecting target sequences by the use of a capture 
probe immobilized onto an electrode, nanoparticle-iabelled target molecules and the use of 
an redox solution which induces an electrical signal in the electrode. 

D1 , a document in the field of detecting nucleic acid hybridization, describes the use of 
capture probes which are immobilized onto an electrode and hybridized to complementary 
target sequences which comprise an attached nanoparticle. The hybridization of the two 
nucleic acid strands are measured by the use of an AgN03/hydrochinone solution, see 
p.1504, 1 . col., 2. par.. The method of D1 therefore is considered to provide already a 
method which enables the detection of target/probe hybridization by the use of an 
electrode. 

D2, a document in the field of electrochemical sensors, describes a method for detecting 
target sequences by forming nucleic acid duplexes onto an electrode surface and by 
adding an intercalative redox-active compound which enables the measurement of an 
electron transfer, see e.g. claims and examples. The disclosure of D2 is considered to 
already provide a method for the detection of target sequences with the use of an 
electrode. 

D3, a document in the field nanoparticles and nucleic acid detection, already provides a 
method for the detection of target/probe hybridization by using nanoparticles, see e.g. 
figures and claims. 

All the essential technical features of present claim 1 are already provided in the prior art 
(D1-D3), furthermore no special technical effect of the present claimed method could be 



Form PCT/ISA/237 (Separate Sheet) (Sheet 1 ) (EPO-January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 



International application No. 
PCT/US2004/036426 



identified in comparison with the prior art (D1-D3) which would allow the acknowledgement 
of an inventive step. Article 33(3) PCT is thus not fulfilled. 
The same holds true for thereon dependent claims 2-38. 

The following has also to be considered: 



The wording "sacrificial" in claim 32 is considered not to be a technical expression 
and therefore renders the scope of the claim unclear (Article 6 PCT). 

The vague and imprecise statement "It will be understood..." in the description on 
page 58, lines 1 2-1 5, implies that the subject-matter for which protection is sought my 
be different to that defined by the claims, thereby resulting in a lack of clarity (Article 6 
PCT) when used to interpret them (see also PCT Guidelines, C- 111, 4.3). 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1-D3 is not mentioned in the description, nor is/are 
this/these documents identified therein. 
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